Lymphoma incidence and survival in adolescent and young adult (AYA, defined as 15-39 years of age) and adult patients (>39 years) were assessed using Surveillance, Epidemiology, and End Results (SEER) data. From 2000 to 2014, 431 721 lymphoma cases were reported to SEER, 9% in AYA patients. In the AYA group, the highest age-adjusted incidence rate was for classical Hodgkin lymphoma [HL; 3Á4 per 100 000 person-years; 95% confidence interval (CI), 3Á38-3Á49] followed by diffuse large B cell lymphoma (DLBCL; 1Á56, 95% CI, 1Á53-1Á60) and for adults, it was plasma cell neoplasms (14Á17, 95% CI, 14Á07-14Á27), DLBCL (13Á86, 95% CI, 13Á76-13Á96) and chronic lymphocytic leukaemia (CLL; 13Á19, 95% CI, 13Á09-13Á29). HL comprised 42% of lymphoma cases for AYAs, but only 4% in adults. The occurrence of DLBCL among AYAs and adults was similar, 18% and 20%, respectively. Twenty-eight percent of AYAs compared with 9% of adults presented with stage II disease, and 21% of AYAs compared with 10% of adults had B-symptoms. Extranodal disease was less common (33%) in AYAs than adults (59%). Overall, AYA patients with lymphoma have better 2-and 5-year relative survival rates (RSRs) compared to adults. When restricted to HL and DLBCL, RSR of AYA patients exceeds adult RSR.
According to a recent Surveillance, Epidemiology, and End Results (SEER) monograph (Bleyer et al, 2006) , the most common malignancies in adolescent and young adult (AYA) patients include lymphomas (20%), melanoma (11%), testicular cancer (11%), thyroid (11%), female genital tract (10%), sarcoma (8%), leukaemia (6%), central nervous system tumours (6%), and breast cancer (5%). With respect to lymphomas in AYA patients, Hodgkin lymphoma (HL) is the most common lymphoid malignancy, accounting for 12% of lymphoma cases and nonHodgkin lymphoma (NHL) comprises about 7% of cases. However, a comprehensive description of these lymphoid malignancies by World Health Organization (WHO) subtype (Swerdlow et al, 2008 (Swerdlow et al, , 2016 in the AYA population with a comparison to the adult population has not been conducted. Ultimately, an understanding of the differences in incidence and survival of specific HL and NHL subtypes in the AYA population will help to direct future studies designed to examine differences in the biology, treatment and long-term outcomes of AYA and adult patients with lymphoma.
An understanding of the scope and incidence of specific WHO lymphoma subtypes in the AYA patient population is critical as several studies suggest that this patient group may have inferior outcomes compared to adult patients; or at least slower rates of survival improvements with treatment advances (Kahn et al, 2016; Keegan et al, 2016; Henderson et al, 2018) . Data specifically evaluating treatment approaches in AYA lymphomas is currently limited to two studies (Giulino-Roth et al, 2017; Henderson et al, 2018) . A recent retrospective study compared AYA HL patients aged 17-21 years treated on a Children's Oncology Group (COG) protocol with patients in the same age group treated on an adult Eastern Cooperative Oncology Group (ECOG) HL trial, demonstrating an improved 3-year failure-free survival (FFS) of 83% with the COG approach versus 70% on the adult protocol (Henderson et al, 2018) . In the NHL category, one multi-centre retrospective study reported results on 156 AYA and adult patients treated with dose adjusted etoposide, doxorubicin, cyclophosphamide, vincristine, prednisone, and rituximab (DA-EPOCH-R) for primary mediastinal B-cell lymphoma (Giulino-Roth et al, 2017) . Currently, no comparative data on outcomes of AYA patients with other common subtypes of NHL, including diffuse large B-cell lymphoma (DLBCL), Burkitt lymphoma, follicular lymphoma (FL) and anaplastic large T-cell lymphoma treated with paediatric versus adult type therapy exists. Furthermore, little is known on the biology, pathology and distribution of specific HL and NHL subtypes in the AYA patient group.
Therefore, this analysis sought to determine the incidence rates, sex and race distribution, and disease characteristics of specific lymphoid neoplasms, as defined by the WHO classification (Swerdlow et al, 2008) , in AYA patients aged 15-39 years in comparison to adult patients aged 40 years and older diagnosed in the United States (US). In addition, this study reports survival statistics for these specific lymphoma subtypes by age group (AYA vs. adult).
Methods

Data source
This project uses SEER data with incidence case data from 11 states (California, Connecticut, Georgia, Hawaii, Iowa, Kentucky, Louisiana, New Jersey, New Mexico, Utah and Hawaii), six metropolitan areas (Detroit, Seattle/Puget Sound, San-Francisco/Oakland, Los Angeles, San Jose/ Monterey and Atlanta), and the Native American population in Arizona. The data collected by SEER from these areas include patient demographics and characteristics, such as age, sex, race, anatomic site, and histology of the cancer. There are a total of 18 registries, accounting for approximately 28% of the US population (National Cancer Institute, 2017a) . For this analysis, we examined cases identified between 2000 and 2014 in 18 SEER registries (National Cancer Institute, 2017b 
Study cohort
Lymphoma cases were identified using the 2008 World Health Organization (WHO) classification (Swerdlow et al, 2008) and the International Classification of Diseases for Oncology, 3rd edition (ICD-O-3) histology codes reported by the 18 SEER registries. The updated WHO manual, released in 2016 (Swerdlow et al, 2016) , was not utilized for this project because the surveillance data available in SEER are up to the end of 2014 and do not reflect the 2016 updates. The ability to re-classify cases according to 2016 WHO criteria is limited due to requirements for additional molecular or genetic testing; however, the 2016 changes to the WHO lymphoid classification should not greatly impact the overall findings and conclusions on the incidence and survival of AYA HL and NHL in the US observed in this analysis. The lymphoma subtypes and the selection of lymphoma cases for analysis of incidence and survival outcomes are depicted in Table I .
Incidence calculations
The analysis was restricted to lymphoma cases that were microscopically confirmed with the histology code ending in "/3". Patients with lymphoma with unknown age (n = 0), unknown race (n = 5830), age < 15 years (n = 13 033), human immunodeficiency virus (HIV) positive (n = 449), and diagnosis based on death certificate or autopsy only (n = 0) were excluded from the incidence analysis (Fig 1) . However, it is important to recognize that reporting of HIV status varies by SEER registry and lymphoid malignancy and there is no reporting requirement for follow-up or to record a later HIV diagnosis following the cancer diagnosis (Howlader et al, 2016) . Cases with known race were classified as white, black or other (Asian, Pacific Islander, and American Indian or Alaska Native). Examination of Hispanic ethnicity was beyond the scope of this study, because ethnicity was not recorded reliably during the time period. Cases were classified into two groups: AYA patients, who were 15-39 years of age per National Cancer Institute guidelines (National Institutes of Health, 2006) (n = 38 013), and adult patients, defined as 40 years and older (n = 374 396). Data on patient age at diagnosis, gender, race, Ann Arbor stage, presence of extranodal disease and occurrence of B-symptoms were collected. Data were missing regarding stage in 178 671 cases, B-symptoms in 262 919 cases and extranodal disease in 651 cases.
The age-adjusted incidence rates for the lymphoma subtypes were expressed as new cases per 100 000 person-years and adjusted using the 2000 US standard population. Twosided t-tests and chi-squared tests were calculated to compare baseline characteristics at diagnosis across age groups. Trends in incidence rates of selected subtypes of lymphoma (HL, B-NHL, and T-NHL) in AYA and adult patients from 2000 to 2014 were assessed.
Survival calculations
For the survival analyses, the survival time was calculated using the date of diagnosis and one of the following as the end point: date of death, date last known to be alive, or date of study cut-off (31 December 2014). Patients who were not actively followed (n = 2934) or with second or later malignancies (n = 68 375) were excluded for the survival analysis (Fig 1) . The final cohort for the survival analyses was 341 100 cases, including 31 411 AYA patients.
Two-and 5-year relative survival rates (RSRs) were calculated by actuarial methods and Z test was used to test the equivalence. Relative survival represents cancer survival in the absence of other causes of death and is defined as the proportion of observed survivors in a cohort of cancer patients compared to the proportion of expected survivors in a comparable set of cancer-free individuals. The expected survival rate at each point of follow-up was calculated so that the matched individuals were considered to be at risk until AYA, adolescent and young adult; CI, confidence interval; DLBCL, diffuse large B cell lymphoma; HHV8, human herpes virus 8; ICD-0-3, International Classification of Diseases for Oncology, third edition; NA, not available, too few cases to be displayed; NK, Natural Killer; NOS, not otherwise specified.
the corresponding cancer patient died or was censored. Kaplan-Meier survival curves were constructed and compared using the log-rank test. A level of significance (a) of 0Á05 was considered statistically significant. All statistics were computed using the National Cancer Institute SEER*Stat software, version 8.3.4 (www.seer.cancer.gov/seerstat), and SAS software, version 9.4 (SAS Institute Inc., Cary, NC, USA).
Results
Incidence of lymphoma in AYA and adult patients
A total of 38 013 and 374 396 cases of lymphoma were identified in the AYA and adult patient cohorts, respectively. Classical HL was most common AYA lymphoma with 15 451 cases and an age-adjusted incidence rate of 3Á44 per 100 000 person-years (Table I ). DLBCL not otherwise specified (NOS) was the second most commonly encountered lymphoid neoplasm in this age group, with 6291 cases (1Á45 ageadjusted incidence rate). In the adult population, plasma cell neoplasms occurred most frequently (76 200 cases, ageadjusted incidence rate of 14Á17), followed by DLBCL NOS (73 419 cases, age-adjusted incidence rate of 13Á7) and chronic lymphocytic leukaemia (CLL, 70 785 cases, ageadjusted incidence rate of 13Á19). Interestingly, the total number of classical HL cases in the adult population was 15 249, very similar to the AYA group, with an age-adjusted incidence rate of 2Á82. Distribution of lymphoma cases by age group is depicted in Fig 2, with HL and DLBCL representing 42% and 18% of lymphoma cases for AYA patients, and DLBCL, plasma cell neoplasms and CLL each representing about 20% of lymphoma cases in adults. The incidence of HL, B-NHL, and T-NHL has remained relatively stable for 
Patient characteristics
For the AYA patient group, the mean age at diagnosis was 28 years and in adults, the mean age was 68 years (Table II) . Fifty-seven and 55% of patients were male in the AYA and adult cohorts, and 78% and 85% of patients were white, respectively. More patients in the AYA group had stage II disease at diagnosis, 28% compared to 9% of adults.
Extranodal disease was more common in the adult population, but B-symptoms were more frequently encountered in patients 15-39 years. Patient characteristics for AYA patients with HL, DLBCL, Burkitt lymphoma, and FL are shown in Table III .
Incidence rates by age, sex and race
In all races, the incidence of lymphoma increased from age 15 to 70 years (Figs 4A and 5A) . Men had higher rates of lymphoma across all age groups (Fig 4A) incidences in black men from age 25-65 years (Figs 4A and 5A). After 65 years of age, the number of cases of lymphoma declined in black patients while continuing to rise in whites (Fig 5A) . In AYA patients, HL was more commonly observed in white males and females aged 15-25 years, with similar incidences in whites and blacks aged 25-39 years (Figs 4C, 5C, and 6E). In contrast, the distribution of NHL cases for patients aged 15-35 years was similar across the races, although men were more commonly affected than women (Figs 4B and 5B). For DLBCL, after the age of 20 years, the age-adjusted incidence was higher for black males until 59 years of age, at which point the incidence of DLBCL in white males quickly exceeded all other groups and continued to rise until 80 years of age (Fig 6A, B) . In FL, however, white males and females were most affected after the age of 30 years, but the incidence was relatively similar across the races for patients aged 15-30 years (Fig 6C, D) .
Survival analysis
The overall 2-and 5-year RSRs were 87Á9% and 83Á1% for AYA patients and 75Á8% and 65Á4% for adults, respectively (Table IV) . The 2-and 5-year RSRs for AYA patients with classical HL were 96Á7% and 94%, and for adults with classical HL they were 79Á1% and 72Á7%. In addition, the 2-and 5-year RSRs for AYAs with DLBCL were 82Á7% and 79%, and 65% and 59% for adults with DLBCL. Five-year survivals exceeded 90% in AYA patients with classical HL, nodular lymphocyte predominant (LP) HL, marginal zone lymphoma, FL, hairy cell leukaemia, CD30+ cutaneous lymphoma and mycosis fungoides. In adults, 5-year survivals exceeded 90% only for patients with nodular LP HL and hairy cell leukaemia. Five-year survival rates below 50% were observed in AYA patients with primary DLBCL of the central nervous system (CNS), primary effusion lymphoma, T-cell prolymphocytic leukaemia, extranodal T/Natural Killer (NK) cell lymphoma nasal type, and adult T/NK cell leukaemia/lymphoma. In adults, 5-year RSRs below 50% were observed in patients with precursor B-cell lymphoblastic leukaemia, B-cell prolymphocytic leukaemia, primary DLBCL of the CNS, primary effusion lymphoma, Burkitt lymphoma, plasma cell neoplasms, precursor T/NK cell leukaemia/lymphoma, T-cell prolymphocytic leukaemia, peripheral T-cell lymphoma, extranodal NK/T-cell lymphoma nasal type and T/NK cell leukaemia/lymphoma.
The only subgroups with superior survivals in adults when compared with AYA patients were aggressive NK cell lymphomas, primary effusion lymphoma, Castleman disease, and ALK+ large B-cell lymphoma, but the number of cases was very small for these subgroups, particularly in the AYA cohort. Notably, survival rates were similar for AYA and adult patients (≤5% difference) with nodular LP HL, lymphoplasmacytic lymphoma/Waldenstrom macroglobulinaemia, and hairy cell leukaemia/variant, all of which are typically indolent lymphomas associated with late relapses.
Overall survival by the Kaplan-Meier method was superior for AYA patients with lymphoma, compared to the other age groups (40-59 years, 60-79 years, ≥80 years) as demonstrated in Fig 7A ( log rank test, P < 0Á0001). In addition, a similar trend was seen for disease-specific Kaplan-Meier survival curves (log-rank test, P < 0Á0001, Fig 7B, C) , comparing AYAs with classical HL and DLBCL to the other age groups.
Discussion
This report provides data on the incidence, disease-specific characteristics and survival of AYA patients (15-39 years) with lymphoma, in comparison to adult patients (>39 years). Utilizing data available from 18 SEER registries collected between 2000 and 2014, 38 013 AYA patients with lymphoma were identified, about 9% of the total number of lymphoma cases in the US. While 42% of the lymphomas in AYA patients consist of HL, HL only represents 4% of the lymphoma cases in adults. DLBCL is observed at a similar frequency in AYA and adult groups at 18% and 20%, respectively. For adults, DLBCL, plasma cell neoplasms, and CLL are the most commonly diagnosed lymphoid neoplasms, each representing about 20% of adult lymphoma cases. AYA patients with lymphoma commonly present with stage II disease and B-symptoms, unlike adults where advanced stage disease occurs more frequently and only about 10% have B-symptoms. Additionally, extranodal disease is less frequently encountered in AYA patients. Males are most typically affected in both AYA and adult cohorts. The incidence of lymphoma in patients aged 15-25 years is similar across white and black populations, is highest in black males aged 25-65 years, and is highest in white males after 65 years of age. These variations differ according to histological subtype for AYA patients; for example, the age-adjusted incidence rate of DLBCL is highest in black males; however, FL occurs more frequently in white males and females than blacks. Although, this study excluded HIV positivity when it was available, it is difficult to accurately assess the impact of HIV and immunosuppression on the distribution of these lymphomas across the age and race groups as the reporting of HIV status varies by SEER registry (Howlader et al, 2016) . In addition to the differences between incidence, race and gender distribution and disease features at diagnosis among the AYA and adult cohorts, survivals for specific HL and NHL subtypes are typically higher in AYA patients than adults. Two-year and 5-year RSRs in the AYA group at 87Á9% are 83Á1%, compared to 75Á8% and 65Á4% for adults, respectively. However, there are subgroups with very favourable outcomes in both adults and AYA patients, particularly LP HL and hairy cell leukaemia. Interestingly, both of these diseases are indolent lymphomas with frequent late relapses. Despite these relapses, survivals exceed 90% in all age groups and it is therefore critical to minimize therapeutic toxicity with a goal of long-term survival in this group. Furthermore, primary CNS lymphoma, primary effusion lymphoma, extranodal NK/T-cell lymphoma nasal type, T/NK cell leukaemia/ neoplasms and prolymphocytic leukaemia have very poor outcomes in both AYA and adult patients and new treatment paradigms are desperately needed for these diseases. Limitations of this study include lack of central pathology review, which may lead to misclassification of lymphoma cases in the AYA and adult cohorts. However, for the most commonly encountered lymphomas in both AYA and adults including classical HL, DLBCL, CLL, plasma cell neoplasms and FL, pathological concordance is typically 85% or higher (The NonHodgkin's Lymphoma Classification Project, 1997; Morton et al, 2006) . Furthermore, cases from 2000 to 2001 originally classified according to ICD-0-2 before the introduction of the WHO classification were re-classified to ICD-0-3 codes, and there is 77-82% agreement between computer converted ICD-0-2 codes to ICD-03 codes in SEER (Clarke et al, 2006) .
Although the SEER registries incorporate rigorous evaluation for data quality and completeness with extensive training of SEER reviewers, resulting in ascertainment of ≥98% of data across all registries (National Cancer Institute, 2017a,b) , the large numbers of missing data regarding histological subtype, stage, B-symptoms, extranodal disease, treatment, follow-up and survival in the SEER registries also affected this analysis. The small numbers of cases for uncommon lymphomas in both the AYA and adult populations; for example, Castleman disease, primary effusion lymphoma, plasmablastic lymphoma, prolymphocytic leukaemia, and T/ NK-cell leukaemia, limits any conclusions and survival comparisons. Additionally, the number of cases for some of these lymphoma subtypes may be restricted due to the exclusion of patients with known HIV, as some of these diseases (including primary effusion lymphomas) are more commonly encountered patients with HIV. Missing data in 22% of AYA patients and 46% of adult patients regarding stage and in 48% of AYA patients and 65% of adult patients regarding B-symptoms may make our conclusions on the increased frequency of early stage disease and B-symptoms in the AYA group incorrect. Lastly, comparisons of paediatric patients aged less than 15 years with lymphoma to AYA and adult patients with lymphoma will be critical for future research and publications. However, due to the limited numbers of paediatric cases available in the SEER database (13 033 cases) comparisons with the AYA and adult populations were challenging and we elected to focus on AYA and adult cases for this initial publication. Future publications should attempt to examine this paediatric cohort and compare it to the AYA and adult groups. Data are emerging on the differences in biology, presentation, genetic features and treatment outcomes for AYA patients with lymphoblastic leukaemia/lymphoma compared to adults (Kuchinskaya et al, 2005; Sallan, 2006; Stock et al, 2008; DeAngelo et al, 2015) . However, although lymphomas represent 20% of the AYA cancers compared to only 6% for leukaemia, much less is known about differences in biology, genetics and treatment outcomes for this group. This limited information may be partly due to the complexity and multiple subtypes of HL and NHL as well as the limited understanding of the genetics of these diseases when compared to leukaemia. Despite the overall excellent outcomes for most AYA patients with lymphoma, differences in histological subtype, disease characteristics and race at presentation from their adult counterparts confirm the need for selective research in this population, identifying opportunities for therapeutic advancements that may differ from treatments available for adult patients.
In a recent analysis of survival trends in AYA patients using available SEER data from 1992 to 2006, Keegan et al (2016) identified 2651 cases of AYA lymphoma, with 5-year survival of 94Á6%, similar to the 5-year survivals of 94% and 97% in the classical HL and LP HL reported in this study. The survivals of the AYA group were inferior to that seen in paediatric patients with HL, whose survivals reached 96Á2% and were superior to the 5-year OS of 74Á9% in adults. For NHL, the 5-year survival for 2857 AYA patients was 77Á6%, again inferior to paediatric cases where 5-year OS reached 85% but improved over adult OS of 68Á2% . Encouragingly, these survival figures mirror the 5-year RSR in AYA patients with HL and NHL in the present study. In the study reported by Keegan et al (2016) , survival improvements over time were less for AYA HL patients than adult HL patients, suggesting that treatment advances in the field have not yet been utilized in the AYA population or do not lead to the same improvements as in adults. Additionally, a recent study has shown that while white AYA patients with HL had improvements in OS, black patients did not, with 5-year survivals of whites with HL at 96Á4% compared to 92% for blacks (Kahn et al, 2016) . These findings highlight the need to examine the biology and treatment options for AYA patients independently from the paediatric and adult populations and to ensure these trials are equally available to all races. Prospective cohort studies that include the collection of clinical, epidemiological, treatment and outcomes data along with biological samples from the patient and tumour are needed to perform comprehensive analyses comparing paediatric, AYA and adult patients.
It is unclear if the differences in outcomes in AYA and adult patients result from variable access to diagnostic and treatment advances, differing biology or distinct treatment approaches. Traditionally, and perhaps an over-simplification, it has been assumed that paediatric malignancies result from 1 to 2 key mutations whereas as adult malignancies are more complex due to the accumulation of defects and mutations over time. However, limited data exist with lymphomas to confirm or refute this, and there are few identified essential genetic abnormalities in most subtypes of lymphoma, unlike in acute lymphoid or myeloid leukaemias. With the expanding use of sequencing techniques, comparisons between distinct NHL and HL subtypes in AYA and adult patients can now occur. One small series of 75 AYA NHL cases and 120 adult NHL cases demonstrated an average of 4Á5 genomic alterations in AYA patients compared to 5Á1 in adults (Johnson et al, 2017) . IGH/IGK/IGL and TP53 rearrangements occurred at similar rates in AYAs and adults, but more frequent alterations in B2M, CD58, CIITA, and ALK were observed in AYA cases. In this same series, adult cases more often had CDKN2B, KMT2D, CREBBP, CD79B, and AYA, adolescent and young adult; CI, confidence interval; DLBCL, diffuse large B cell lymphoma; HHV8, human herpes virus 8; NA, Not available, unable to calculate due to small numbers of patients; NK, Natural Killer; NOS, not otherwise specified; RSR, relative survival rate; SEER, Surveillance, Epidemiology, and End Results.
MYD88 mutations. This study included multiple subtypes of NHL and, hopefully, future sequencing studies in the AYA population will focus on distinct NHL and HL subtypes, providing us further insight into the genetic differences, if any, in AYA and adult HL and NHL. The inferior outcomes of AYA patients with lymphoma compared to their paediatric counterparts suggest that perhaps inferior treatment is a potential cause. A recent retrospective study compared HL patients aged 17-21 years treated on a COG protocol (n = 391) with patients enrolled on the adult ECOG 2496 trial (n = 114), demonstrating a 3-year FFS of 83% with the COG approach versus 70% with the adult protocol (Henderson et al, 2018) . Treatment consisted of ABVE-PC (doxorubicin, bleomycin, vincristine, etoposide, prednisone and cyclophosphamide) with and without radiation on the COG protocol vs. ABVD (doxorubicin, bleomycin, vinblastine, and dacarbazine) or Stanford V with and without radiation for the adult protocol. This analysis also demonstrated that the AYA population of patients aged 17-21 years enrolled on the ECOG 2496 study had an inferior 3-year FFS of 70% compared to 79% in patients aged 22-44 years on the same study. However, in addition to the small sample size, this retrospective study was also limited by differences in the patient populations, including varying stage, bulk and B-symptoms as well as differing rates of radiation use for patients enrolled on the two studies. In the NHL category, one multi-centre retrospective study has reported results on 156 AYA and adult patients treated with DA-EPOCH-R for primary mediastinal B-cell lymphoma (Giulino-Roth et al, 2017) . Patients treated by paediatric oncologists (aged 9-21 years) had similar outcomes when compared to patients treated by adult oncologists (aged 18-70 years), with 3-year event-free survivals of 81Á0% vs. 87Á4%, respectively. As has been the case in AYA ALL (Kuchinskaya et al, 2005; Stock et al, 2008; DeAngelo et al, 2015) the findings from these two studies are provocative and support future prospective examination of paediatric vs. adult regimens in AYA HL and NHL patients. Such trials are in active development through collaborations with the COG and the US Intergroup in HL and primary mediastinal DLBCL. Hopefully, the results of this SEER survey will provide better insights into what lymphomas most frequently affect AYA patients, expected patient disease characteristics, race and gender variations, and expected survival by subtype utilizing current treatment paradigms. These data should guide the design of future prospective studies assessing the biology and evaluating novel treatment approaches for the AYA population. This study identifies research in AYA HL and DLBCL as areas of greatest need based on patient volumes; however, there are a number of other lymphoma subtypes in the AYA population where outcomes are quite poor and new treatments are needed. In these less common lymphoma subtypes, trial design may benefit from combined enrolment and analysis of paediatric, AYA and adult patients. Additionally, for AYA lymphomas subtypes associated with excellent long-term outcomes, focusing on survivorship, minimizing long-term toxicity and examining differences in biology from less favourable adult cases is also critical.
